Vibriosis is a disease that affects the black tiger shrimp (Penaeus monodon) with the marine bacteria Vibrio harveyi and Vibrio campbellii identified as causative agents. The two Vibrio species are closelyrelated and are quite similar in more than 100 phenotypic features (Gomez-Gil et al., 2004) . They are differentiated only by bioluminescence and ornithine decarboxylase activity, both of which are exhibited by Vibrio harveyi (Alsina and Blanch, 1994) and not by Vibrio campbellii. Luciferase genes from different species (such as V. fischeri, V. logei, V. orientalis, V. splendidus biovar. I, Photobacterium leiognathi, P. phosphoreum, and V. harveyi : Bassler et al., 1997) have been studied, but there has been no report on the V. harveyi ornithine decarboxylase gene.
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Ornithine decarboxylase is an enzyme that catalyzes the conversion of ornithine into putrescine, which eventually forms the polyamine spermidine and spermine (Canellakis et al., 1989) . Polyamines are essential for growth processes because they function by stabilizing nucleic acids and stimulating DNA replication (Tabor and Tabor, 1984) . This study was focused on the isolation and sequence analysis of the ornithine decarboxylase (odc) gene homologue from the type strain V. harveyi (NBRC 15634) . Primers designed to amplify V. harveyi odc gene fragments were used in PCR to test for the presence of an odc gene homologue in type strain V. campbellii (NBRC 15631).
Database search gave an odc gene of about 2,181 bp from Vibrio vulnificus (CMCP6) and Vibrio parahaemolyticus (RIMD2210633), with GenBank accession numbers AE016796 and BA000032, respectively. In this study, conserved regions of odc gene sequences from V. vulnificus and V. parahaemolyticus were determined using MultAlin (Corpet, 1988) and were used to design the primer pair SpefF1/SpefR (Table 1) which amplified an internal odc gene fragment of about 900 bp from type strains V. harveyi (NBRC 15634 and CAIM 512, Fig. 1 ) using 30 cycles of denaturation (40 s at 94°C), annealing (40 s at 61.5°C) and extension (1 min at 72°C). Sequence analysis of the amplified fragment from V. harveyi (NBRC 15634) generated 843 nucleotides, which is 94%, 88%, and 82% similar to V. vulnificus, V. parahaemolyticus, and V. cholerae odc genes, respectively. No amplicon was obtained in PCR using primer pair SpefF1/SpefR and type strain V. campbellii (NBRC 15631 and CAIM 519) DNA template ( Fig. 1) .
To obtain the sequence of the 5Ј and 3Ј regions flanking the 843-bp internal fragment of the V. harveyi (NBRC 15634) odc gene homologue, primer pairs Vhodc5ЈF/Vhodc5ЈR and Vhodc3ЈF/Vhodc3ЈR (Table  1) were designed, respectively. These primers were based on sequences of the 843-bp internal fragment and the odc gene sequences of the V. vulnificus (Fig.  2) . PCR using template DNA from type strain Vibrio harveyi, primer pairs Vhodc5ЈF/Vhodc5ЈR and Vhodc3ЈF/Vhodc3ЈR, and 30 cycles of PCR (denaturation of 1 min at 94°C, annealing of 1 min at 56°C, and extension of 1 min at 68°C) produced amplicons of about 1,400 bp and 900 bp, respectively (Fig. 3) . No amplicon was produced in PCR using both primer pairs and DNA template from Vibrio campbellii.
Sequence analysis of the amplicons containing the 5Ј and 3Ј regions of V. harveyi odc gave 1,228 and 715 nucleotides, respectively. These sequences include the 927 bp necessary to complete the 5Ј odc sequence and the 411 nucleotides needed to complete the 3Ј end of the V. harveyi (NBRC 15634) odc gene homologue (Fig. 2) . All three partial odc gene sequences were assembled by matching overlapping se-
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HEDREYDA and RAÑOA Vol. 53 Fig. 1 . Amplicons from PCR using SpefR/SpefF1 primer pair and DNA templates from Vibrio isolates used in this study.
Lanes 1-3, amplicons generated in PCR using DNA templates from type strain V. harveyi (NBRC 15634, CAIM 512, CAIM 520, respectively) and lanes 4 and 5, amplicons in PCR using DNA templates from type strain V. campbellii (NBRC 15631 and CAIM 519, respectively), (ϩ) is the lane for the amplicon from PCR using DNA template from V. parahaemolyticus, (Ϫ) is the lane for no template PCR, and lane M is the 100-bp DNA ladder (New England Biolabs, Inc., USA). (Fig. 4) . This paper reports for the first time, the complete sequence of an ornithine decarboxylase gene in type strain Vibrio harveyi NBRC 15634 and the species, in general (Fig. 4) . The odc gene homologue is composed of a 2,181-nucleotide open reading frame that exhibits highest similarity with V. vulnificus at 94% compared to 88% and 81% similarity with V. parahaemolyticus and V. cholerae, respectively.
Three pairs of odc gene-targeted PCR primers that amplified odc gene fragments in type strain V. harveyi did not produce any amplicon in PCR using V. campbellii DNA template. This observation suggests an odc gene homologue that exhibits significant variation with the odc of V. harveyi, V. vulnificus or V. parahaemolyticus or absence of an odc gene homologue in V. camp-2007 Complete nucleotide sequence of the odc gene from Vibrio harveyi 355 Fig. 3 . Amplicons from PCR using primer pairs Vhodc5ЈF/Vhodc5ЈR (lanes 1 and 2) and Vhodc3ЈF/Vhodc3ЈR (lanes 3 and 4).
Lanes 1 and 3, PCR using V. harveyi DNA template, lanes 2 and 4, PCR using DNA template from V. campbellii and lane 5 is the no template control. Lane M is the 100-bp DNA ladder (New England Biolabs, Inc., USA). bellii. These data validate the use of the odc gene marker to accurately differentiate V. campbellii from V. harveyi, V. vulnificus, or V. parahaemolyticus. Moreover, these data provide the molecular basis for using ornithine decarboxylase assay in distinguishing V. harveyi from V. campbellii. With the availability of the sequence of the V. harveyi odc gene and primers pairs that could amplify odc gene fragments, odc could be used as a molecular marker for detecting V. harveyi isolates. PCR detection of odc could also be a fast and accurate tool to distinguish V. harveyi from V. campbellii among environmental isolates. Lastly, sequence variation in odc among V. harveyi, V. vulnificus, and V. parahaemolyticus may also be the basis of using the odc gene as a molecular marker in combination with previously reported toxR, and hemolysin genes for the differential detection of these three related Vibrio species (Castroverde et al., 2006; Hedreyda, 2003, 2004) .
